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A, A brief history of RNA tumor virology:

Biochemistry 201
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"The molecular biology of tumor viruses", 93
Ed. J. Tooze, Cold Spring Harbor Laboratory (1973).
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(Gross, Oncogenic Viruses, Permogon Press, 1970)
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B.  Morphology and chemistry of virus particles (Table 1)@ C- g (4 bug)
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C. Definitions of biological behaviorf_i_rl vitro] (Tables 2 & 3)
»

-——transformation and focus assay T"-w-» r el

---permissive vs. non-permissive cells (c_i_ SVyo)
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---replication-defective and transformation-defective ox

viruses \
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A. Absorption and penetration: surface determinants of host
range ~ cell receptors and virus envelope glycoproteins (Tables 4 & 5)
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B. The basis for the &%%??dg “'I(;t 'e’?'fs ”('f"&m} H.ﬁ‘:, Science
192:1075, 1976; Temin, PNAS 69:1d16, 1972). _
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——-Inhibitor experiments
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(—"  —--BUdR sensitizes the viral genome to light (Boettiger &
Q“I'J(*M] Temin, Nature 226:1211, 1970).

C. Reverse transcriptase (Reviews: Temin, H.M. and Baltimore, D.,
Adv. Virus Res. 17:129, 1972; Sarngadharan, M.G., Allaudeen,
H.S. and Gallo, R.C., Methods in Cancer Research 7:426, 1976;
Green & Gerard, Progress in Nucleic Acid Res. 14:188, 1974;
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e < +preced or virion associated polymerases

also forthcoming reviews by Verma, Taylor, and Weinberg in
BBA Reviews in Cancer, 1977).

——-direct demonstration of viral DNA in infected cells:
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H—:.M 3 -nucleic acid hybridization (Neiman, Science
: 178:750, 1972)
s uils 4% [ 3 . —-transfection (Hill & Hillova, Virology 49:
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--—-is reverse transcriptase a viral gene product?

ety Mate "Ef,.jf:{z«.“») -~early coordinate ts mutants (Verma, Mason,
— i‘;‘;‘ ety R Drost & Baltimore, Nature 251:27, 1974) and
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deletion mutants (Hanafusa et al., Science

Y — @ 177:1188, 1972)
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' rv"*‘“""' 106" b, (3) problems posed by the natural template: primer
(Taylor et al., ICN-UCLA Symposium IV, p. 161,
1976; Haseltine & Baltimore, ICN-UCLA Symposium
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_ + pen Sbiend] ~--location of the primer near the 5' end
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e %) P ‘%&W‘“‘Hﬁ. -—=""short stop" DNA (for sequence, see
% Shine et al., and Maxam et al., PNAS,
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in press 1977)

—--the "transcriptional leap"

framse (hile T Forming Trotige)
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Feewr Al LZJ;:\{./" ) ——-making full length cDNA (Rothenberg &
RN, R e i Baltimore, J. Virol. 21:168, 1977)
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—--how does reverse transcriptase work in vivo?
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~ Lels - synthesis in the cytoplasm (Varmus et al.,
@ o P AT AT A PNAS 71:3874, 1974)
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< DNA o o e 253:507, 1975 and J. Mol. Biol.
. v 106:337, 1976)
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VSV pseudotypes reveal intracellular block
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E. Transcription of proviral DNA to RNA
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--~is an integrated template required? <
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i TwREE -—-host RNA pol 1T is i
i VI w2 polymerase is responsible (Rymo et al., PNAS
£V 71:2782, 1974)

~-—-what is/are primary transcript(s)? (see below, IV)
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F. Translation, assembly, budding of virus, transformation
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e ITI. The viral genome

A, Definition of its structure: physicochemical analysis: subunits

and low molecular weight REA's
’“Z/( Aprvvinn £, B
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— - Aty electron microscopy shows 5'-5'
+ tgdr x linkage of subunits (Bender &
PR x Davidson, Cell 7:595, 1976; Kung

et al., J. Virol. 16:397, 1975)
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¢ {ASLI ¢ f\w 9. Dﬂﬂ, P v x (Beeman et al., PNAS 71:4254, 19743
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Ledbnpe? =X G, Additional structural features: poly(A) at 3' end (Wang & Duesberg,
J. Virol. 14:1515, 1974); capped 5'
8" ppelig e A e nn Pe end (7mGppmepCp———) (Furuichi
et al., Nature 257:618, 1975);
primer (see above, II C)

D. Genes and their definition

--=pol (see above) — 13 wfrong - oo ek
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xx ——-8agt “ts mutants (Hunter et al., Virology 69:35, 1976) and
translation in vitro (see below, IV B)

pre
~=—env: deletlon mutants (Kawai & Hanafusa, PNAS 70:3493, 1973)
host range determinants (Table 4)
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---grc: ts and deletion mutants (Martin, Nature 277:1021, 1970;
A= b+x RAAL (6. Vogt, Vlrologz 46:939, 1971)
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E. Mapping
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--—genetic recombination (Kawai & Hanafusa, Virology 49:37, 1972,
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